Crystallisation, structure and function of plant light-harvesting Complex II.
The chlorophyll a/b light-harvesting complex of photosystem II (LHC-II) collects most of the solar energy in the biosphere. LHC-II is the prototype of a highly conserved family of membrane proteins that fuels plant photosynthesis in the conversion of excitation energy into biologically useful chemical energy. In addition, LHC-II plays an important role in the organisation of the thylakoid membrane, the structure of the photosynthetic apparatus, the regulation of energy flow between the two photosystems, and in the controlled dissipation of excess excitation energy under light stress. Our current understanding of the sophisticated mechanisms behind each of these processes has profited greatly from the progress made over the past two decades in determining the structure of the complex. This review presents the developments and breakthroughs that ultimately lead to the high-resolution structure of LHC-II. Based on an alignment of the remarkably well engineered and highly conserved LHC polypeptide, we propose several key features of the LHC-II structure that are likely to be present in all members of the LHC family. Finally, some recently proposed mechanisms of energy-dependent non-photochemical quenching (NPQ) are examined from a structural perspective.